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Nutritional composition 
Field of the invention 

5 The preset invention relates to a nutritional composition intended for infants and/or 
yoimg children-, as well to methods for improving gastrointestinal comfort, 
developing a healthy gut microflora, and promoting the physical development of infents 
^nd/or young children by partly or fuUy feecjing said infants or children with the afore- 
mentionned nutritional composition. 

10 

Background of the invention 

The composition of human milk senses as a valuable reference for improving infant 
formula. However, human milk contains living cells, hormones, active enzymes, 
15 immunoglobulin? and components with unique molecular structures that cannot be 
replicated in infant formula. UnlUce human milk, infant fonnula must remain $table on 
the shelf for up to thirty-six (36) months. These fundamental differences between 
human milk and infant formula often mandate differences in the compo^tion to achieve 
similar clinical outcome. 

20 

The study of hiunan milk components has stimulated many investigations into what 
constituents may be added to an improved infant formula. Greater l^owledge of the 
composition of human milk affords the opportunity to design in&nt fomiula^ that are 
closer in composition to human milk. However^ it becomes increasingly apparent that 
25 in&nt fonnula can never- exactly duplicate human milk. Many constituents in human 
milk are bioactive and because of synergies among these components, ^re is little 
reason to believe that the same compound would have the same biqactivity in in fHTit 
fonnula. The likelihood of this possibiUty is fiirth^ diminished -when the impact of heat 
treatment for sterilization and long-term storage of ^ formula is considered. 

30 

The composition of human miUc differs appreciably from that of other species and much 
attention has been paid to the various components. Several investigator? have reported 
on the nucleotide content of milk from humans. Numerous publications have also 
discussed various lipid, oil or &t blends for use in an artificial nutritional for human 
35 infants. 
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15 



There is a need for new fonnulae. providing to the infent or the young child a nutritional 
contribution ^vith a unique combination of protective nutrients, especiaUy ensuring 
growth and metabolic patterns similar to those of breastfed infentp, thus i«sulting in 
similar health characteristics in later childhood and adulthood. 

Summary of the Invention 

The present invention therefore peatains to fonnulae intended both for infants and young 
children. The formula of the invention comprises proteins, preferably modified sweet 
whey proteins free or almost fiee of CGMP, and at least one probiotic strain. 

A second object of the present invention is a method for promoting physical 
development of an infent or a young chUd consisting in fully or partly feeding said 
infant or child witti ihe afore-mentioned fomuila. 

A third object of the present invention pertains to a method for improving gastro- 
intestinal comfort of an inferit or a young child consisting in ftdly or partly feeding said 
inftnt or child with the afbre-mendoned formula. 

A fourth object of the invention relates to a method for developing a healthy gut 
microflora in an infant or a young child consisting in fully or partly feeding said infent 
or child with the afore-mentioned formula. 

Elgares 

25 Figure 1 represents the weight gain of infents firom birth to 120 days. 
Figure 2 represents the length gain of infants from birth to 120 days. 
Figure 3 represents the evolution of the body mass index of infents from birth to 120 
daj^. 

30 Detailed Descrqition of the Invention 

In the present specification, the following words are given a definition that must be 
taken into account when reading and interpreting the description, examples and clauns. 

35 hrfaot: according to the Commission Directive 91/321/EEC of 14 May 1991 on infent 
fomiulae and follow-on fonnulae, article 12(a), the temi "infents" means children under 
the age of 12 months. This definition is adopted in the present specification. 



20 
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Young Childrea: according to the Comxnission Directive 9 1/321 /EEC of 14 May 1991 
on infem formulae and fi3llow-on fonnulae, article 1.2(b), the term "young children'* 
means children aged between one ancj three years- This definition is adopted in the 
5 present specification. 

Infant formulae: according to the Commission Directive 91/321/EEC of .14 May 1991 
on infant fomxulae and follow-on formulae, article 1.2(c), the term '*mfent formula" 
meanp foodstuffs intended for particular nutritional use by infants during the first four to 
10 six months of life and satiisfying by themselves the nutrition^ requirements of thip 
category of persons. This definition is adopted in the present specification. It has to be 
understood that infants can be fed solely witii infant formulas, or that the infant formula 
can be used by the carer as a complement of human milk. It is synonymous to the 
widely used expression "starter formula" . 

15 

Follow-on formulae: according to the Commission Directive 91/321/EEC of 14 May 
1991 on infant formulae and follow-on formulae, article 1.2(d), the term "follow-on 
formulae'* means foodstufiEs intended for particular nutritional use by infants aged over 
four months and constituting the principal liquid element in a progressively diversified 
20 diet of this category of persons. This definition is adopted in tiie present specification. 

According to a first object cf the invention, there is provided a nutritional compopition 
for infants (including a starter composition) or young children. This composition, as 
already mentionned, is a unique combination of protective nutrients ensuring growth 

25 and metabolic patterns similar to those of breastfed in&ntS:, thus possibly resulting in 
similar healtii characterises in later childhood and adultfaoo4> characterised by a 
reduced load on immature organs; although not wishing to be bound by theory, we 
believe it is especially due to both a source of proteins providing a high protein 
efiBciency, and to a formulation having a low content in electrolytes. 

30 The imique combination of the invention also results in favoring the natural growth of 
Bifidobacteria in the large intestine as in breastfed infants, in particular due to a high 
lactose content, a low phosphate and an adapted protein content. 



35 



Furthemiore, the nutritional composition comprises at least one probiotic selected to 
exert its beneficial effects all along the intestinal tract and siq^poit a hec^thy gut flora. 
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Of cowse. the composition of the fonnula according to the invention also siipplies the 
infant or the young child iwith vitanjins and mineral? recognised as essential for a 
healthy development, as well as semi-essential nutrients ^ch may be needed in 
particular conditions. These semi-essential nutrients can include taurine, nucleotides, 
carnitine, and/or selenium. 

The fonnulas consist of proteins, carbohydrates, probiotics, fets with vitamins and 
minerals in amounts necessary to provide the sole source of nutrition for healthy tenn 
infents from birth unta the age of 4-6 months for infant formulas, and as the principal 
liquid element in a progressively diversified diet of infants aged over four months. 

Dietary protein provides the essential amino acids necessary for protein synthesis and 
grovvth and protein quality is as important as protein quantity. 

Until now, in order to supply enough of the essential amino acids, cov/s milk-based 
infent formulae needed a protein content significantly higher than that of the reference 
human milk. However, if the amino acid pattern of a cow's milk-based infeot formula is 
closer to that of human milk, the protein content of such a formula can be lowered to 
resemble that of the reference. A new protein mixture of unique qmino add composition 
aUowing the adaptation of the quantity of protein to a level closer to flie average content 
of human milk has been developed according to an aspect of the present invention. 

The protein content of regular whey-adapted formulae ranges fi^m 2.1 to 2.6 g per 100 
kcal, whereas the content of human milk ranges firom 1.4 to 1.8 g per 100 kcal. Excess 
protein faitake may induce metaboUc stress on infant organs that have not folly 
developed. 

FoHowing paediatric recommendations for lowering protein density of infant formulae, 
clinical trials in mfents fed formuUe containing protein densities between 1 .6 and 2.0 g / 
100 kcal have been reported. However, ihepe attempte to lower protein content in a 
fonnula using traditional cow's milk protein sources or mixing the currently avaOable 
fractions - casein and whey although demonstrating the principle was conceivable, 
feiled to reproduce aU the indices of human milk protein metabolism or to ensure the 
sati^ctoiy growth of infen ty. 

For instance, results have shown a global plasma amino acid pattern different to that of 
breast-fed infants, depressed plasma tryptophan levels, elevated plajsma threonine levels, 
delay in growlh, and higher energy intake suggesting an increased fiit deposition which 
may be responsible for obesity in later life. 
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CoAv*s millc "whey protein" is a mixti^e of several proteins, which all have a different 
amino acid profile, and of the non-protein nitrogen (NPN) fraption. The ca^eino-glyco- 
macropeptide (CQMP) is a protein fraction that is found in this fraction. It corner from 
the kappa-casein that is split up by proteolytic cleavage into 2/3 paraJcapp^rCasein, an 
5 insoluble fraction that remains in the casein fraction and 1/3 CGMP, a soluble fraction 
that is found in the whey fraction. 

An original fractioiiation process of whey proteins has been developped and is 
explained in EP 880902; this proce^g allows the removal of practically all the caseino- 
glyco-macropeptide (a fraction rich in threonine and poor in tiyptophan) from bovine 
10 whey thereby increasing the alpha-lactalbumin proportion (a fraction very rich in 
tryptophan). 

By combining this modified sweet whey fraction with skim mUk, and with the addition 
of ^ome free L-histidine and L-arginine (in order to reach the mi-nimum amounts of 
these armno acids required by EC Directive), the formulation according to the invention 
15 has an amino acid profile much closer to that of human milk, characterised in particular 
by comparable tiyptophan and threonine levels, allowing the adaptation of its protein 
content to that of human milk. 

Nutritional value of tiie new protein mixture used in the manufacture of the. protein 
2D profile according to the invention has been measured in rats. 

The results show (see table 1) that this formulation has a Protein Efficiency Ratio 
(PER), a nitrogen digestibility, a Biological Value (BV), and a Net Protein Utilisation 
(NPU) comparable to standard whey-adapted formulae, 

25 Table 1 



Nutrtttonal paramvtvrs 


CvMin 


■twdani whey> 
adapted 
forninla 


fennulflMon of 
the Invairtian 


PER 


1.36 


2.49 


2.70 


Relative PER (casein = 100%) 


100-0 


182.8 


198.3 


DigeptibiUty(%) 


96.7 


92.8 


91.4 


BV 


0.88 


0.96 


0.96 


NPU (%) 


85.4 


8S.g 


87.5 



Moreover, rats fed on the fomiula according to tiie invention showed significant lower 
plasma threonine levels and increased plasma tryptophan levels, compared to rats fed on 
3 0 standi whey-adapted formulae. 
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Hie protein profile of the composition according to (he present invention, with high 
protein efficiency, is a very well adapted infent formula with a protein content closer to 
that of human milk. With a protem content being at maximum of 2g/100 kcal, 
preferably 1 .85, most preferably between 1 .8 and 1.85 g/100 kcal, it is in the lower part 
of the range of the most recent paediatric recommendations for infent formulae. 
Moreover, this level is in line with recent data assessing protein tequiiements during 
early life, which has shown that recommendations for optimal protein intakes are lower 
ttan they have been reported in the pasL 



10 



To ensure optimal protein synthesis, and therefore optimal growth, essendal and semi- 
essential (i.e. essential only^during infency) amino acids need to be supplied in the same 
quantities as in human milk. 



15 



20 



Hie formulation according to the invention is preferably either whey enriched (casein / 
whey ratio set around 40/60 or lower, such as 45/55), either whey predominant (casein / 
whey ratio preferably set at 30/70 or even more, such as 20/80). Together with the with 
the unique protein mixture and casein / whey ratio, the amino acid profile of the 
composition acconding to the invention is comparable to that of human iniiv (see table 
2). 

Table 2 



Amino acid (g 
/ 16 9 N) 


Hmnan niilk 


Invention 


mean 


lowest value 


hlBhest value 


(reprasentaffve 

values) 


Isoleucine * 


6.4 


5.7 


6.8 


5.8 


Leucine 


11.5 


11.0 


11.9 


11.9 


Lysine * 


7.9 


7,4 


8.4 


10,0 


Methionine * 


1.7 


1-3 


2.1 


2.5 


Cystine** 


23 


1.7 


2.9 


2.4 


Phenylalanine* 


4.6 


4.2 


5.1 


4.6 


Tyrosine 


4.7 


33 


6.3 


4.0 


Threonine * 


5.6 


5.3 


6.6 


5.4 


Tryptophan •'■ 


2.3 


1.8 


2.6 


2.1 


Valine * 


6.8 


5.9 


r 8.0 


5.9 


Aiginine ** 


4.2 


3.5 


4.9 


4.5 


Histidine** 


2.8 


2.4 


3.8 


2.5 


Alanine 


4.8 


4.5 


5.3 


5.1 


Aspartic acid 


10.4 


10.1 


10.8 


11.1 


Glutamic acid 


19.6 


17.6 


22.7 


19.7 


Glycine 


3.2 


2.8 


3.6 


2.7 


Proline 


10.2 


8.9 


11.2 


7.8 
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Serine 



5.6 



5.0 



5.9 



53 



All values corrected to 40% NHs 
* essential ammo acids semi-essenUal amino acids 

Preferably, the proteins are non-hydrolysed proteins. 



10 



The pole source of carbohydrates of the composition according to the present invention 
is lactose. In less preferred embodiments of the invention, however, other source3 of 
carbohydrates, siich as for example saccharose, maltodextrins, and/or starch can be used 
together with lactose, in various ratios. 

Carbohydrates constitute an important source of energy in the diet of the newborn 
infant- Lactose is the natural carbohydrate in himian milk. Most infants in good health 
can digest lactose adequately. 



15 Lactose is associated witii stool acidity and an intestinal flora (preponderance of 
lactobacilli and bifidobacteria) which may be important in si:qppressing the growth of 
undesirable bacteria in the intestine of breast-fed infants. Moreover, lactose has been 
shown to enhance absorption and retention of calcium and probably other minerals. In a 
recent study, it has been shown that calcium absorption is 10% greater from a lactose- 

20 containing formula compared with the same formula in which the lactose was replaced 
by glucose polymers. 

According to one aspect of the invention, the in&nt formula comprises at least one 
probiotic, in order to offer all infants, whatever their mode of delivery or tiieir hygienic 
25 environment, the advantages of a protective intestinal flora. 



A preferred probiotic consist in Bifidobacteria, vWch as a whole are safe and are L (+) 
lactic acid producing cultures. A particularly preferred probiotic is Bifidobacterium 
lacHs^ first sold by Christiati Hansen company. BAactis is a Gram-positive, catalase 
30 negative strain , producing only L(+) lactic acid. The strain Bifidobacterium lactis (BL) 
has been selected to be added to the present formulae mostly because of its resistance 
towards acid and bile salts, and its survival not only in products with a short shelf life 
such as chiUed dairy products^ but also in powder milks with a longer shelf life such as 
infant formulae. 

35 

B. lactis appearance in the feeces of adults during ingestion of the probiotic has been 
confirmed by a specific PCR-ELIS A metbod. In infants, 2 studies have been looking to 
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the presence of B. lactis in the stools of infants fed a foimida enriche4 with B. lactis 
either by classical microscopical examination or by the more specific method of 
Random Amplified Polymorphic DNA (RAPD)-PCR method. It was possible to 
estimate the percentage of recovery of B. lactis in the stoolp to be in the range of 25. 
30%, a value that has been found for other strains of bifidobacteria and is significantly 
higher than other strains of probiotics 

Anofter preferred probiotic consists in a Streptococcus, particularly Streptococcus 
thermophilus provided under the name TH4 by Chr. Hansen, Demnark. Both 
Bifidobaterium lactis and Streptococcus thermophilus have been given a GRAS status 
(generally recognised as safe) by the USFDA (United Staes Food and Drug 
Administration) for use in fbimulas intended for children over 4 months of age, and the 
same USPDA has authorized marketing of a starter formula emiched with 
Bifidobeaerium lactis. 

Other preferred probiotics are Lactobacillus GG (ATCC 53103) and Bifidobacterium 
longum. 

The probiotics according to the present aspect of the invention are preferably present in 
an amount of 10« to lOW grams of dry product, preferably 10« to 10» cfu/g. and even I 
more preferably 2*10^ cfu/grams of dry product 

The composition according to the present invention comprises at least one probiotic 
strain. Preferably, such probiotic is a Bifidobacteria, and more preferably is 
BifidobacteHum lactis. It may also be a Streptococcus, the preferred one being 
Streptococcus thermophilus. In a very preferred embodiment of the invention, infent 
and starter formulae comprise Bifidobacterium lactis and foUow-on formulae conqnise 
both Streptococcuis thermophilus and Bifidobacterium lactis. 

The nutritional composition according to the first object of the present invention 
con9»rises a special blend of fats. Fat provides about half of the dietary energy and 
constitutes the major energy stores in the bodies of infents and young children. 
Presently, there is growing interest in the quality of the dietary Hpid supply during 
infancy as a major determinant of growth, visual and neural development, and long-term 
health. Thus, the selecUon of the dietary Upid supply during early life is considered to 
be of great importance. 
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Because of the smaU size of their stomach and their limited tolerance towards 
hypertonic foods, infants require a concentrsted souree of energy. Of the 3 nutrients 
supplying-energy, fat provide^ 9 kcal per gram, i.e. more than tvyice the energy present 
in carbohydrates or proteins. Mo?t experts recommend that fat in infant foimiilae siq)ply 
from 30% to 55% of the total energy. 

Reconstituted at a rate of 67 kcal/100 ml, the composition according to this aspect of the 
present invention supplies a quantity of fat which is close to the average vqlue found in 
breast miUc 

Preferably, vegetable fets. and eventually a LC-PUFa oil mixture (fish oU & 
MortiereUa alpina oil blend, for example) only aie used in the manufacture of ihe 
composition. However, whey and sldm milk contain naturally some traces of milk fet, 
explaining a very small pwsentage of milk fet in the fonnula. 

Fatty acid composition of the diet detennines fatty acid composition of all tissues, 
including storage tissues. The fat mixture in the infent formula therefore has an overall 
fatty acid conqiosition as close as possible to that of human milk, in order to ensure 
similar membrane plasticity and same mobilization of energy in case of increased needs. 
The fat mixture sillies docosahexa^oic acid and arachidonic acid , in addition to 
essential fatty acids (linoleic and a-Unolenic acids), as well as adequate quantities of the 
following fatty acids: 

- Oleic add (CIS: 1 oi9>: recent data have shown that monouusaturated fatty acids (oleic 
acid being the main one) decrease total cholesterol and LDL-cholesterol concentrations. 

- Palmitic acid fCl6:0): it has been suggested that pahnitic acid may be preferentially 
used for the synthesis of lung surfectant and thus would intervene in optimal 
development of respiratory function. 

■ Laurie and rovriatic acids rC12:0 and PlA-ny itey are medium chain saturated fetty 
acids, are easy to absorb, but need to be sillied at low levels. The EC Directive has 
proposed a maximum of 15% lauiic acid and myristic acid in fet mixtures used for 
infant feeding. The present composition fat mixture preferably stays well below the 
maximal values allowed, for example between 1 1 and 12%. 

In an aspect of this object of the invention, the fat source may also comprise an LC- 
PUFA oil mixture. 

Human milk contams docosahexaenoic add (DHA) and arachidoiiic acid (ARA) and 
thus breast-feeding provides infants with preformed LC-PUFAs. The DHA content of 
human milk varies considerably within populations and is strongly influenced by 
maternal diet Globally, tiie DHA content of milk from mothers consuming Western 
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diets ranges from 0.1 to 0.4%. with a mean of 0.25%, whereas in mothers consuming 
non-Weatem diets, the DHA content of milk is greater, ranging fiT>m 0.1 to 1 .4%. with a 
mean of 0.6%. However, ammmts of 0.2 to 0J% ^ generally accepted a? 
representative. The AJRA content of human milk is less influenced by the diet than 
DHA. GlobaUy. the ARA content of human milk from mothers consuming Western 
diets ranges from 0.2 to 0.7%, with a mean of 0.45%. whereas in mothers consuming 
non-Westem diets, the ARA content ranges from 0.4 to 1.2%, with a mean of 0.6%. 
Both DHA and ARA levels are influenced by the duration of lactation and tend to 
decease from colosuum to transitional and mature milk. 

In this aspect of the invention, the LC-PUFA is at least represented by DHA, preferably 
provided by a natural fish oil that suppUes with a DHA/EPA (EPA: eicosapentaenoic 
acic) ratio > 4. simUar to human milk. Together with DHA, the composition may 
provide a source of ARA, for example from fungal origin (MortieUrella alpina, 
1 5 belonging to the American Type Culture Collection), 

The composition according to the invention comprises at least one LC-PUFA. The 
preferred LC-PUFA is DHA, which can be the sole added LC-PUFA, hi another aspect 
of the invention, both DHA and ARA are added into the formula. 



10 



20 

In a preferred aspect of the present invention, the nutritional composition has a reduced 
level of electrolytes compared to standard infant and follow-on fonnulfls. For example, 
the NayK ratio (mmol) varies around 0.4. the (Na-*-K)/Cl ratio (nunol) varies around 1.8,' 
Na+K+Cl varies around 34 and (Na+k)-Cl varies around 1 0 

25 

The composition according to the present invention has a low phosphate content. 
Preferably, the calcium content varies between 35 and 45 mg/lOO mL, the phosphorus 
content varies between 15 and 25 mg/mL. and the Ca/P ratio is comprised between 1.4 
and 3. 

30 The preferred amounts are indicated in table 3 below. 



Tables 

35 



invention cow's milk breast milk - 
(m©100mL) (ms/lOOmL) average values 
^ (mg/lOOmP 
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Calciirai 
Pho^horus 
Ca/P ratio 



41 
21 
2 



120 

90 

1.3 



30 
15 
2 



The formula according to the first object of the invention may also supply semi- 
essential nutrients which may be needed in particular conditions (e. g. taurine. 



Taurine is a free amino acid, which is not used to build up protein molecules. It has 
been shown to be involved in many physiological functions, e.g., as a trophic factor in 
the development of the central nervous system, maintaining the structural integrity of 
the membrane, regulating calcium homeostasis, as an osmolyte. a neuromodulator, and 
a neurotransmitter. It also conjugates with bile acids to form bile salts (essenti^ for 
micelle formation and fat absorption). 

Nucleotides are non protein nitrogen compo\)ndB which contain three characteristic 
components: a nitrogenous base, a sugar (ribose or deoxy-ribose), and one or more 
phosphate groups. Total nucleotide content in human milk represents 2 to 5% of the 
non-protein nitrogen. CWs milk contains lower concentrations of nucleotides than 
human milk and its nucleotide profile differs markedly from that of human milk. 
Addition of nucleotides in the present infant formula foUows the physiological pattern 
of nucleotides levels in human milk, with a predominance of easily metabolised 
pyrimidines over less desirable purines: addition of nucleotidea to the infant fbimula is 
safe. The levels of addition are within the range allowed by the European Union 
Scientific Committee for Food and the European Directive. 

Carnitine is a particular nitrogenous compound, which belongs to a group of food 
factors known as vitamin-like nutrients. It perfbrms a crucial role in the energy supply 
of tissues during foetal life and in the neonatal period by feciUlating the transport of 
long chain fatty acidg into the mitochondria where beta-oxidation occurs. Fat^ acids are 
indeed not able to pass in free form through the mitochondrial wall; the transfer into the 
mitochondria is governed by at least three enzymatic systems, namely carnitine - 
pahnitoyl transferases I and II and carnitine -translocase, in which carnitine participates. 
Thus, carnitine is required for proper l^d oxidation and carnitine deficiency or low 
carnitine intake can lead to impaired &t utilisation and altered lipid metaboUsm. 
Carnitine has also a role in other metabolic proceisses, such as ketogenesis. lypolysis. 
and the maintenance of thennogenesis and nitrogen metabolism. Moreover, carnitine 
has been shown to improve utilisation of medium chain tri^ycerides in infents. 
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Newborns have relatively low carnitine reserves and a very low activity of the enzyme 
catalypmg the last ^ ih the camitine synthesi?. Thm newborns are particularly at risk 
of becoming caniitine-deficient in the ab^ce of an adequate supply of exogenous 
carnitine. Carnitine is preferably added to infent formulae, in order to reach a level close 
to that of human milk. 

The product according to tbe first object of the invention may be in powder form or as a 
ready to drink solutioiL 

In the case of a powder formulae, the following feeding table may be used as a guide 
However, the quantities may be changed according to medical advice. The introduction 
of cow's milk or any other in^t formula must be earned out under medical 
supervision. Tlie standard reconstftution of the formula according to the invention is 
12.9%, i.e. 12.9 g powder for 90 wL of y^er, which gives a caloric density of 67 
kcal/lOOmi. 



Table 4 





auantrtv npr fbofi 




Age of in&Dt 


Previously 
boiled water 
(mL) 


number, of 
measuring 
scoops 


no. oi zee 
Formula 


«s per oav 

Others 


1* and 2°° weeks 
3'^ and 4* weeks 

2"^ month 
3"* and 4* months 
5* and 6* months 
fix>m tiie month 
onwards 


90 
120 
150 
180 
210 

210 


3 
4 
5 
6 
7 

7 


6 
5 
5 
5 
5 

4-3 


1-2 



In the case of a ready-to-drink solution, a special care needs to be given so that the 
probiotics do not enter in contact with the liquid fonnula acddentaUy. Preferably, the 
probiotics are stored in powder ^art fiom the liquid formula, and is incorporated'amj 
homogenised into the liquid formula just before consumption. Le up to two houis before 
consumption. 

A second object of the present invention is a method for promoting physical 
development of an infeat or a young child consisiting in fHHy or partty feeding said 
infant or chUd with a formula as described above, i.e. conning proteins and 
probiotics, wherein at least 40% of the proteins are whey proteins con^irising no CGMP 
or reduced CGMP. 
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10 



15 



20 



25 



The composition according to the invention has been showi to provide nutritional 
benefits including a better protein utilisation, a plasma amino add pattern close to those 
of breast-fed infants, and adequate growth rates. 

The improved amino acid composition according to the first object of the present 
invention results in better protein utilisation, as shown by the higher percentage of 
nitrogen retention found in infents fed with a composition according to the invention 
than that fed with regular whey-adapted formula (see table 5). As a Result, the total 
amount of total nitrogen remains unchanged. 

Table 5; nitrogen balance 





whey-adapted standard formulae 


formulae accordinp to the invention 


absorption 


89-5% 


89,3% 


retention 


32.2% 


39.6% 



30 



Plasma amino acid in infants fed witb a con^josition according to the first object of the 
invention have been shown to be closer to those of breast-fed infents compared to those 
fed with standard whey-adapted formulae. Furthermore, and contrary to previous studies 
conducted in infants fed foimulae containing a protein density below 2.0g/100 kcal. 
plasma threonine and tryptophan levels that were critical points are now comparable to 
those of breast fed in&nts. 

Furthennore, the protein content of the formula of the invention meets the needs of 
normal term infants during tlie first months of life without excessive energy intakes or 
increased body mass index. Still fiurther, weight and length gains of infants fed with the 
formula according to the invention are comparable to breast-fed infents. (see Fig 1 to 3, 
and Example 1) 

In Fig, 1 and 2, white cohmms represent a feeding with standard whey-adapted infent 
foirmilas. li^t grey columns a feeding with human milk, and daik-grey a feeding with 
the formulae according to the invention. 

In Fig.3, black lozenges represent a feeding with human milk, dark grey squares a 
feeding with a foraiula according to the invention. Hgfat grey triangles a feeding with 
standard whey adapted formulae. 



35 



Another aspect of this object of the invention is a reduced load on unmature organs. 
Amino acids consumed in excess and not used for protein synthesis accipnulate in the 
blood (hypeiaminoacideinias) and are metabolised in ihe liver into qrea (i.e. the end 
product of unused amino acids) that needs to be excreted through the kidneys, thus 
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increasing kidney load. This mmecessajy metabolic stress is %vell illuptroted by plasma 
amino acid levels and plasma ittea levels above those observed in breast-fed infeats. 
The louver protein content of the formula according to the invention reduces metabolic 
stress on infant immature organs due to excess dietary protein intake. This beneficial 
5 effect has been demonstrated: infants fed with a composition according to the invention 
have plasma urea nitrogen concentrations similar to those found in breast fed infints. 
and significantly lower than those found in the infants fed standard whey-adapted 
formulae. Plasma urea nitrogen is a very sensitive indicator of the adequacy of protein 
intake as higher levels that in breast-fed infents denote excess amino acids not utilised, 
1 0 whereas lower levels denote insuffiraent proton siq»ply. 

According to a tWrd object of the present invention, there is provided a method for 
improving gastro-intestinal comfort of an infent or a young child consisiting in fully or 
partly feeding said infant or child with a formula as described above, i.e. comprising 
15 proteins and probioticp, vyherein at least 40% of the proteins are whey proteins 
comprising no cGMP or reduced cGMP. 

It has in pardcular been found a reduction of the frequency of hard stools in infants fed 
with a formula according to the invention. 

20 According to the last object of the present invention, there in provided a method for 
developing a healthy gut microflora in an infant or a young child consisiting in fully or 
partly feeding said infent or child with a formula as described above, i.e. comprising 
proteins and probiotics, wherein at least 40% of the proteins are whey proteins 
comprising no cQMP or reduced cGMP. 

25 The presence of bifidobacteria in the stools of infants fed with B. tecttj-containing 
formula is similar to that observed in breastfed infants had been reported. A sunilar 
observation has been done with the formula according to' the present invention. 
Moreover, the intestinal microflora with the formula according to the present invention 
foUows the same pattern of evolution as in breastfed infants, whereas bifidobacteria 

30 tend to decrease when a formula identical to the formula of the invention but without B. 
lactis addition is fed to the infent 

Among anaerobic bactaia commonly finmd in the inte^ of the new-bom infant, 
bifidobacteria expand r^idly to become the predominant stnun in the faecal microflora 
of breastfed infants. This is in comrast to the botde-fed infants, whose feeeal microflora 
35 hosts, besides bifidobacteria, other dominant species including enterobacteria, 
Enterococci and Bacteroides. ' 



i 
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The gut microflora compopitioii and ttie population size of strains is reported to be 
mainly regulated by competition for nutnents and oxygen availability. Although not 
^vishing to be bound by theory, it is thought that sopie factors in breast mill^ including 
lactoise and oligosaccharides, low iron, growth factors^ nucleotide;s are also to be 
5 bifidogenic. Bifidobacteria^ when grovdng, use lactose as substrate to produce lactic and 
acetic acids that decrease the intestinal pH to 4*5. The low buffering capacity of breast 
milk would allow maintenance of such a low pH, which inhibits the development of 
anaerobic putrefactive bacteria and enables the prolifer^on of Bifidobacteria that axe 
acid-tolerant 

10 The addition of lactic acid bacteria to fomiulas, i.e., the use of probiotics, seems 
clinically promising: the potential for lactic acid bacteria to modify the intestinal flora 
and its metabolism may be beneficial in a number of conditions. 

The reduced phosphate content of the formula according to the first object of the present 
15 mvention optimises bone formation and, together with lactose and low protein content^ 
creates optimal condition for an intestinal flora with a predominance of Bifidobacteiia. 

Examples 

20 The following examples are illustrative of some of the products and method? of making 
the game falling within the scope of the present invention. They are not to be considered 
in any way limitative of the invention. Change^ and modifications can be made with 
respect to the invention. That is, the skilled person will recognise many variations in 
these examples to cover a wide range of formulas, ingredients, processing* and mixtures 

25 to rationally adjust the naturally occurring levels of the compounds of ttie invention for 
a variety of applications- 
Example 1: assessing growth 

30 The growth is assessed by tiie following anthropometric measures: 

Weight (nearest 10 grams): infents are weighed without clothing on electronic weighing 
scales. The same scales are used for all in&nts at all visits. The electronic weighing 
scales are calibrated as per the manufacturer's recommaidation^ at the start of the study 
35 and every 3 months thereafter until the end of the study. 



C3.JLIN.E0EI3 18: 14 rSESTEC VEVEY POTENTS+41 213242880 

N0 7539/GF 



N2759 P.E3^ZB 



16 

Recumbent length (nearest 1 mm): infants are me^ui«d uping a standardised length 
board. At least two people are present to maintain proper body alignment and fuU body 
eTCtension with feet flexed. 

Hea4 circumference (nearest 1 mm): obtained using a standard non-elastic, plastic 
coated measuring tape. The measurement is taken approximately 2.5 cm above the 
eyebrows, directly over, the largest circumference of the skulL 

Example 2 : Preferred formnla 



1 Nutrient 


per lOOkcal 


per litre I 


1 Ener£3r (kcal) 


100 


670 1 


I Protein (r) 


1.83 


12.3 




5.3 


35,7 1 


1 Linoleic acid 


0.79 


5,3 1 


1 a-Linolenic acid (mg) 


101 


675 1 


1 Lactose (g) 


11.2 


74.7 I 


j Minerals (g) 


0.37 


2.5 1 




23 


150 1 


K(ine) 


89 


590 


1 CI (mz) 


64 


430 j 


|_Ca(mg) 


62 


410 


P Cme) 


31 


210 


j Mg (me) 


7 


50 1 


Mn(uB) 


8 


50 




2 


13 


Vitamin A C^fi RE) 


105 


700 j 


1 Vitaroin D (\x^) 


1.5 


10 1 


j Vitamin E (mg TB) 


0.8 


5.4 


1 Vitaxziin Kl (uh) 


8 


54 1 


1 Vitamin C (mg) 


10 


67 1 


1 Vitamin Bl (m^) 


0.07 


0.47 1 


j Vitamin B2 Cmg) 


0.15 


1.0 


j Niacin f mg) 


1 


6.7 1 


Vitamin B6 (ms) 


0.075 


0.50 j 


1 Folic acid (jig) 


9 


60 1 


I Pantothenic acid (mg) 


0.45 


3 1 


j Vitamin B12 Cue) 


OJ 


2 


1 Biotin (ug) 


2JZ 


15 


1 Choline (mg) 


10 


67 


Fe (mfi) 


1.2 


8 i 


ICMfi) 


15 


100 1 


1 Cu (mg) 


0.06 


0.4 1 


1 Zn(mg) 


0.75 


5 1 



The product will contain ttie additional ingredients: 
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Bifidobacterium Lactis (BL) : 2x1 0^ /gram of dry product 



c^w^i • J. • no /nc /nnno in. ir» 
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Claims 

1 . Infant formula comprising proteins and at least one probiotic, wherein ^t least 40% of 
the proteins are modified sweet whey proteins comprising no CGMP or reduced CGMP 

5 

2. hifant formula according to claim 1 wherein at least 60% of the proteins are modified 
sweet whey proteins comprisir^ no CGMP or reduced CGMP. 

3. Infent formula according to claim 1 or claim 2 wherein tiie infant ibimula is a follow- 
10 onfomiula. 

4. Infant formula according to one of claims 1 to 3, wherein at least one of the 
probiotics i? a Bifidobacteria or a Lactobacillus, preferably Bifidobacterium lactis. 

15 5. hifant formula according to one of claims 1 to 4 wherein at least one of the probiotics 
is Streptococcus thermophilus. 

6, Infant formula according to one of claims I to 5 wherein the proteins are non- 
hydrolj^d proteins. 

20 

7. Infant formula accor4mg to one of claims I to 6 wherein the protein? are present in a 
maadmum proportion of 2g/100 kcal, preferably 1.85, most preferably between 1.8 and 
1.85 g/lOOkcal. 

25 8. Infent formula according to one of claims 1 to 7 wherein the whey prt>teins witih 
reduced CGMP represent at least 60% of the total proteins, preferably at least 70% of 
the total proteins. 

9. Infant formula according to one of claims 1 to 8 further compriping at least one LC- 
30 PUPA. 

10. Infent formula according to claim 9 wherein fee LC-PUFA comprisep DHA, 
associated or not with ARA. 

35 11. Infant formula according to one of claims 1 to 10 further having a low amount of 
electrolytes. 
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12. Method for promoting physical development of an infant or a young child 
consi3iting in fully or partly feeding said infant or child vyith a fonnyla compriOTg 
proteins and probiotics, wherein at least 40% of the proteins ^ whey proteins 
comprising no cGMP or reduced cGMP. 

5 

13. Method for promoting physical development according to claim 12 with ^ fomula 
acording to any of claims 1 to 11. 

14. Method according to claim 12 or claim 13 wherein the physical development of the 
1 0 infant or child is characterised by a reduced load on unmature organs. 

15. Method for improving gastro-intestinal comfort of an infant or a young child 
consisiting in fully or partly feeding said infant or child with a formula comprising 
proteins and probiotics, wherein at least 40% of the proteins are whey proteins 

1 5 comprising no cGMP or reduced cGMP. 

16. Method for improving gastro-intestinal comfort according to claim 15 with a 
formula acording to any of claims 1 to 11. 

20 17. Method for developing a heal&y gut microflora in an infant or a young child 
consisiting in fully or paitly feeding said infant or child with a formula comprising 
proteins and probiotics, wherein at least 40% of the protein? are whey proteins 
comprising no cGMP or reduced cGMP. 

25 IS. Method for developing a healthy gut microflora according to claim 17 with a 
formula acording to any of claims 1 to 11, 



. ^ .no /nc^ /nnrtr\ i n - < r\ 
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Abstract 

The formula of the invention, intended both for infants and yot^ig children, comprises 
proteins, preferably modified sweet whey proteins free or almost fee of CGMP, and at 
least one probiotic. 

The invention also pertains to methods for promoting physical development, method for 
improving gastro intestinal comfort, and method for developing a healthy gut microflora 
in infents or young cliUdren by fUlly or pqrUy feeding them with the afore-mentionned 
fomiula. 
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